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Question 1 [20 marks] 


Imagine you are working on a project using a git repository. Your local repository was created (via 
git clone) some days ago. Immediately after calling git fetch, your local repository has the 
following revision graph: 


feature 


HEAD 
origin/master origin/feature master 


For convenience, the commits have been labeled. HEAD represents the currently checked out branch. 


a) What do the branch pointers origin/master and origin/feature represent? [3 marks] 
b) Explain the difference between git fetchand git pull [3 marks] 


c) Describe or show how the local revision graph would change after executing each of the 
following commands, in order (i.e., as it evolves after calling each command in sequence). 


You should assume that no merge conflicts occur and that no changes to origin occur other 
than through these commands. 


i = git checkout feature [2 marks] 
li git merge origin/feature [4 marks] 
lil. git push origin feature [2 marks] 


iv. git checkout master [2 marks] 


v. git merge feature [4 marks] 
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Question 2 [40 marks] 


You are working for IncrediGames Inc, the developers of a social augmented reality game for mobile 
phones, in which users find digital creatures as they walk around, and collect them. The creatures (not 
the players) belong to “tribes” that can be friendly or hostile to each other. When a player passes close 
to another player, if any of their creatures are hostile to the other player’s creatures, the players’ 
phones will buzz, and there will be an opportunity for two creatures (one from each player) to battle 
each other. A defeated creature is exhausted, and must wait six hours before it can do battle again. 


After a creature has won a battle, it will go into a cocoon. The player can either wait three hours for it 
to emerge again, or can “drop” the cocoon into the environment. Three hours later, it will hatch as a 
stronger creature, but other players might catch it before the player returns to collect it. If the original 
player returns to collect the creature, they can simply pick it up. But if another player wants to collect 
it, they must first defeat it with a hostile creature from their own phone. The original player will then 
receive a notification “your creature was stolen!” 


Also in the environment are magic posts. When the player passes a magic post, it automatically 
bestows an effect on every creature on the phone (no interaction from the player is necessary). 
Different posts cast different spells, and each spell can have a different effect on different creatures, 
and can even have a different effect depending on whether the creature is awake or in a cocoon. Each 
effect, however, times out after one hour. 


a) Identify three design patterns for use in the design of this system. For each pattern, identify 
how it relates to the problem, and which classes would participate in the pattern. [10 marks] 


b) Draw a UML Statechart showing how the state of a creature can change during the game. [5 
marks] 


c) Draw a UML Class Diagram (or diagrams) for the system, including the patterns you have 
identified. [15 marks] 


d) Draw a UML Sequence Diagram illustrating a player passing a magic post, engaging in battle 
with another player, and then leaving the victorious cocoon in the environment, only for it to 
be stolen by another player. You should include the Players, Post, Server, and Creatures in 
your diagram. [10 marks] 


When giving UML class diagrams as part of your answer, you should 
e show necessary attributes and operations (but need not show their types), 
e show inheritance or realisation relationships, 
e show associations/aggregations/compositions between classes, including where appropriate 
multiplicities and association names or role names 
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Question 3 [30 marks] 


IncrediGames, makers of the social mobile game in Question 2, have several teams of developers 
working on this product, in different countries around the world. After its initial launch, the game is to 
be continuously updated with new features developed by each of the teams, so that it can retain the 
interest of its players long after its release. 


In this question we focus on the teams working on the server component (so you do not need to 
consider how the mobile app is deployed, only the live servers it talks to). 


a) What is a User Story and how does it relate to a Backlog? [4 marks]. 


b) Suggest an agile process that the individual teams could use to manage their work, and why 
you think it would be appropriate. In your answer, ensure you consider how the teams around 
the world would ensure they do not duplicate each other’s effort. [10 marks] 


c) IncrediGames would like any team to be able to push functionality into production. As the 
game is live and being played around the clock, it is important that this process should not 
cause ““down-time’’, any breakages should be kept to a minimum, and if a breakage does occur 
it should be possible to revert the changes quickly. Briefly describe how an automated build 
and deployment tool-chain can be used to support this. [10 marks] 


d) IncrediGames’s designers have a few features that they think are “risky” — they could be fun 
but they are not sure how users will react to them. Propose two ways that the team should test 
the user experience of risky features before they are put into wide deployment. [6 marks] 


Question 4 [10 marks] 


You have a Gradle Java project on GitLab, that depends on several open source libraries from Maven 
Central repository. 


Yesterday, you made a fresh clone of the repository and ran “gradle build” on it, and the build 
succeeded. Today, you made a fresh clone of the repository and ran “gradle build” on it, and the build 
failed. Suggest three plausible reasons why today’s build today might have failed, and how you would 
determine which was the true cause. 
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